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[Scope of the Claim] 
[Claim 1] 

An intracorporeal dose distribution display apparatus provided on and utilized 
for an X-ray CT apparatus, comprising: 

display means for simultaneously displaying a three-dimensional image 
indicating a specific dosage value of an intracorporeal distribution derived from the 
computation process, and a composite image of an X-ray CT image corresponding to a 
specific cross-section of said three-dimensional image and a set of contuor-lines of said 
dose distribution. 

[Detailed description of the invention] 
[Industrial Field in which the Invention is Used] 

The present invention relates to a radiotherapy planning technology for an 
X-ray CT apparatus, more particularly to a display system suitable for displaying an 
intracorporeal dose distribution derived from the computation process. 
[Prior art] 

There has so far been utilized the intracorporeal dose distribution display 
apparatus for the radiotherapy planning which is operated on an X-ray CT apparatus. 
The conventional intracorporeal dose distribution display apparatus adopts a displaying 
method of three-dimensionally displaying the intracorporeal dose distribution to 
facilitate to understand the resulting distribution image. Such a method has been 
known as comprising the steps of preparing the data of a plurality of X-ray CT images, 
forming a three-dimensional image of a human body based on the data of the X-ray CT 
images, and producing and displaying a composite image of corporeal information on 
predetermined specific three cut planes and three sets of contour-lines of the 
intracorporeal dose distribution on their respective cut planes. 

In the conventional displaying method, three combination images of the X-ray 
CT image and the contour-lines of the X-ray dosage are displayed in order to satisfy 
both of that the effect of the irradiation dosage to the interior of the human body can be 
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checked and that the spacious expanse of the intracorporeal dose distribution can 

readily be understood. 

[Problem to be solved by the invention] 

The aforesaid conventional intracorporeal dose distribution display apparatus, 
however, encounters a drawback because of the difficulty in visually inform the above 
spacious expanse of the intracorporeal dose distribution only by displaying the image 
on the specific three cut planes with the plural sets of contour-lines of the 
intracorporeal dose distribution. The efficiency of the radiotherapy planning is 
therefore inevitable to be low.. 

It is an object of the present invention to provide an intracorporeal dose 
distribution display apparatus possible to overcome the aforesaid problem. 

It is another object of the present invention to provide an intracorporeal dose 
distribution display apparatus with which both of the effect of the intracorporeal dose 
distribution on the tissues of the human body and the spacious expanse of the 
distribution can be visually informed to raise the easy understanding of the spacious 
dose distribution. 

It is further object of the present invention to provide an intracorporeal dose 
distribution display apparatus capable of improving the efficiency of the radiotherapy 
planning. 

The aforementioned object and other novel features will be understood from 
the following description with reference to the drawings. 

[Means for solving the problem] According to an aspect of the present invention, 
there is provided an intracorporeal dose distribution display apparatus provided on and 
utilized for an X-ray CT apparatus, comprising: display means for simultaneously 
displaying a three-dimensional image indicating a specific dosage value of an 
intracorporeal dose distribution derived from the computation process, and a composite 
image of an X-ray CT image corresponding to a specific cross-section of said 
three-dimensional image and a set of contuor-lines of said dose distribution. 
[Function] In the intracorporeal dose distribution display apparatus according to 
the present invention, it is important to know how the regions indicative of the high 
values of the intracorporeal doses are distributed in the body. The above regions 
indicating such the high dosage values are therefore specified based on the 
intracorporeal dose distribution derived from the computation process to be 
three-dimensionally displayed. The three-dimensional display of the regions 
indicating the high dosage values enables to make clear and easy to understand the 
spacious expanse of the intracorporeal dose distribution. 
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Further, it is readily possible to check the relation between the region 
indicating high dosage values and the tissues of the human body by displaying a 
combination image of the X-ray CT image and the contour-lines of the X-ray dosage 
distribution on a given cross-section within the three-dimensional display image with 
respect to the region indicating the high dosage values. 

[Embodiment] The present invention is exemplified by an intracorporeal 

dose distribution display apparatus as shown in the drawings. 

In the drawings, Fig. 1 is an explanatory diagram illustrating the arrangement 
of the display images of the intracorporeal dose distribution, Fig. 2 is a block diagram 
roughly showing a constitution of the X-ray CT apparatus, Fig. 3 is a block diagram 
showing a constitution of the image processing apparatus shown in fig. 2, and Fig. 4 is 
a flow-chart representing the process for displaying the intracorporeal dose distribution 
according to the present invention. 

The present X-ray apparatus is shown in fig. 2 as comprising a X-ray CT 
scanner 11, an image processing apparatus 12 and an Operation input device 13. 

As shown in fig. 2, the above image processing apparatus 12 is constituted by 
a central processing unit (hereinafter referred to as "CPU") 21, a CPU control use 
memory device 23 for storing a software adapted to control the CPU 21, an external 
memory device 23 for storing the processed data, an image memory device 24 for 
image processing use such as for example a layout of the images, a floppy disk drive 
25 for data storage use, a display 26, and an address data bus 27. 

In Fig. 1, the numeral 1 is indicative of a composite image of an X-ray CT 
image corresponding to a specific cross-section of the three-dimensional X-ray dosage 
distribution image and a set of contuor-lines of the intracorporeal dose distribution, the 
numeral 2 is representative of the three-dimensional image of a region indicating the 
high dosage values, the numeral 3 is indicative of a cross section designated 
imaginarily on the three-dimensional image 2, the numeral 4 indicates the dosage value 
data of a certain region corresponding to the selected and prepared X-ray CT images, 
and the numeral 5 represents the X-ray CT images. 

The method of displaying the intracorporeal dose distribution display for 
planning radiotherapy according to the present invention is illustrated in Fig. 1, as 
comprising the steps of preparing the data of a plurality of dosage values 4, producing 
a three-dimensional image 2 of a specific region in the human body based on the data 
of the X-ray CT images 5, displaying the three-dimensional image on the display 
screen to designate a specific cross-section 3, and selecting from the X-ray CT images 
5 one X-ray CT image corresponding to the designated cross-section. 
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In addition to the above steps, the present method further comprises the steps 
of selecting a part of the data of the dosage values from the dosage values 4 to produce 
a set of contour-lines representing the X-ray dosage distribution, producing a 
composite image of the previously selected X-ray CT image and the contour-lines of 
the X-ray dosage distribution, and displaying the composite image of the X-ray CT 
image and the contour-lines of X-ray dosage distribution. 

In the stage of image processing of the dose distribution in the above method 
of displaying the intracorporeal dose distribution for planning the radiotherapy 
according to the present embodiment, at first, the X-ray CT images 5 for the 
radiotherapy planning with respect to a patient are prepared in the preliminary process 
(step 101), as shown in figs. 1 to 4. The computation is then performed to obtain the 
dosage values within a computation range corresponding to a corporeal region wherein 
the X-ray CT images are preliminarily set up (step 102). And, a certain region, in 
which the high dosage values higher than a specific designated dosage value arise, is 
three-dimensionally displayed (step 103). After that, the specific cross-sections are 
selected in due order within the range of the three-dimensional image corresponding to 
the region representative of the designated dosage value (step 104). The composite 
image of the contour-lines of the X-ray dosage distribution and the X-ray CT images 
relying upon the selected and designated cross-sections is produced and displayed 
(step 105). At this time, if the three-dimensionally displayed region of the X-ray 
dosage distribution is not suitable, another three-dimensional image will be produced 
based on another cross-section or another dosage value to be processed in the same 
manner as the above process (steps 106, 107). 

It will be apparent from the foregoing description that the spacious expanse of 
the regions, in which the high dosage values arise, is three-dimensionally displayed 
and visibly informed based on the data of the dosage values preliminarily derived from 
the computation process in order to raise the easy understanding of the spacious dose 
distribution. This improves the visual capability of the intracorporeal dose 
distribution display. 

Furthermore, it will readily be possible to check the relation between the 
region indicative of the high dosage values and the tissues of the human body by 
additionally displaying a combination image of the X-ray CT image and the 
contour-lines of the X-ray dosage distribution. This improves the efficiency of the 
radiotherapy planning. 
[Effect of the invention] 

According to the present invention, as aforementioned, both of the effect of 
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the intracorporeal dose distribution on the tissues of the human body and the spacious 
expanse of the region of high dosage distribution can be visually informed to improve 
the visual capability of the intracorporeal dose distribution display, thereby improving 
the efficiency of the radiotherapy planning. 
[Brief description of the drawings] 

FIG. 1 is an explanatory diagram illustrating the arrangement of the display 
images of the intracorporeal dose distribution. 

FIG. 2 is a block diagram roughly showing a constitution of the X-ray CT 
apparatus, 

FIG. 3 is a block diagram showing a constitution of the image processing 
apparatus shown in FIG. 2, and 

FIG. 4 is a flow-chart representing the process for displaying the 
intracorporeal dose distribution according to the present invention. 
[Description of Notations] 

In the drawings, the numeral 1 is indicative of a composite image of an X-ray 
CT image corresponding to a specific cross-section of the three-dimensional X-ray 
dosage distribution image and a set of contuor-lines of the intracorporeal dose 
distribution, the numeral 2 is representative of the three-dimensional image of a region 
indicating the high dosage values, the numeral 3 is indicative of a cross section 
designated imaginarily on the three-dimensional image 2, the numeral 4 indicates the 
dosage value data of a certain region corresponding to the selected and prepared X-ray 
CT images, and the numeral 5 represents the X-ray CT images. 

11: X-ray CT scanner 

12: Image processing apparatus 

13 Operation input device. 

21: Central processing unit (CPU") 

23: CPU control use memory device 

24: Image memory device 

25: Floppy disk drive 

26: Display 

27: Address data bus 

Fig. 4 

101: Preliminarily set-up X-ray CT images for radiotherapy planning 

102: Derive dosage values from the computation with respect to a region including the 
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X-ray CT images 

103: Three-dimensionally display a region indicative of the high dosage values higher 
than a designated certain dosage value in the range of the derived dosage value, 
104: Designate a cross-section on the three dimensional image corresponding to the 
region indicative of the designated dosage value, 

105: Display the X-ray CT images on the designated cross-sections and the 

corresponding contour-lines of the intracorporeal dose distribution, 

106: Cross-section Changed ? 

107: Designated dosage value Changed ? 
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(57)Abstract: 

PURPOSE: To improve visually recognizing 
characteristics for a dose distribution by providing a 
means displaying simultaneously a three dimensional 
image of a region illustrating a specified dose value of a 
dose distribution in a body obtd. by a calculation 
processing and a combined image of an X-ray CT image 
of a specified cross section of the three dimensional 
image with a contour line of an X-ray dose distribution. 
CONSTITUTION: In an in vivo dose distribution display 
system for planning a radiation therapy, a three 
dimensional image in a specified dose region is prepd. 
from a dose data group 4 and the three dimensional 
image 2 is displayed and a specified cross section 3 is 
specified on this three dimensional image 2 and an X-re 
CT image corresponding to the specified cross section h 
selected from X-ray CT image group 5. On the other 
hand, a contour line of X-ray dose distribution is prepd. 
by selecting a dose data corresponding to the specified 
cross section from a dose data group 4 and a combined 

image 1 of the X-ray CT image with the contour line of X-ray dose distribution is displayed by 
combining the previously selected X-ray CT image and the contour line of X-ray dose 
distribution. As it is therefore possible to display three-dimensionally regions exhibiting high 
dose values among in vivo dose distributions obtd. by calculation and to grasp a spacial 
extension of high dose regions as a visual information, it is possible to improve visually 
recognizing characteristics. 
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